dial infarction, 2.1%; and urgent or emergent bypass surgery, 3.6%. The incidence of coronary perforation is 1.2% but has been significantly reduced to 0.4% in the last 1,000 patients treated, after predisposing factors were identified. The most important of the "minor" complications are coronary dissection in 16% of patients and acute occlusion in 7%, of which approximately one half are corrected by adjunctive balloon dilatation.
These two events -angiographic dissection and acute occlusion -are often unpredictable and have thus far defied identification of predisposing circumstances and preventive measures. Whereas the incidence of coronary perforation has been significantly reduced by avoiding certain anatomic morphologies and by careful catheter sizing, dissection and occlusion have not yielded to simple anatomic-correlative analysis.
The study by van Leeuwen et a13 in this issue may represent a step toward identifying the mechanisms of coronary dissection. By histology, they demonstrate that the use of multifiber excimer laser catheters in nondiseased rabbit iliac and femoral vessels is associated with the development of endothelial denudation, disruption of the internal elastic laminae, and small dissection planes filled with red blood cells. Further, in vitro delivery of energy into a hemoglobin solution and time-resolved flash photography in one rabbit demonstrated the development of rapidly expanding and imploding bubbles larger than the catheter diameter. van Leeuwen et al also observed rapid stretching and recoiling of the artery, which had the same time course of in vitro bubble formation. It is tempting to infer causality between the bubble formation and histological injury.
Can the present study be linked to the angiographic complications occasionally seen during clinical procedures in atherosclerotic human coronaries? The observation that pulsed laser energy produces cavitation or bubbles in a fluid medium is not a new one. More than cular correlate of this phenomenon. They showed a sequence of cavity formation, growth, collapse, and rebound similar to that originally described by the physical chemists.13 It appears that this same phenomenon was observed in the intact artery in a flowing blood stream by van Leeuwen et al. Whether the bubbles are created by gaseous expansion of vaporized fluid or by photoplasm is not proved by these experiments. Although the present study adds evidence of histological injury, a limitation is that all the anatomic injury described in this study was microscopic. There was no angiographic correlation of vascular dissection or occlusion.
The only in vivo human assessment of vascular pathology after excimer laser angioplasty contradicts the van Leeuwen hypothesis. Isner et al'4 studied plaque irradiated with the excimer laser by retrieving it with the directional atherectomy device. The excimer-treated plaque showed no significant disruption or thermal injury, and the authors concluded that pathological changes after laser angioplasty are similar to that predicted by in vitro study.
If acoustic phenomena are in part responsible for dissection during excimer angioplasty, it may well explain the frequent clinical observation that dissection often occurs in the apparently "normal" vascular segment adjacent to the lesion. Perhaps the rigid, diseased segment is less prone to pulsatile expansion and recoil after impact of the bubbles and acoustic transients than is the pliable normal segment. This may also explain why, in contrast to balloon angioplasty, excimer angioplasty appears to be more effective in more diffusely diseased and rigid lesions and why excimer angioplasty may be more predictable in complex than in simple lesions.
What countermeasures can we take to minimize the generation of acoustic transients and microbubbles? A randomized clinical study comparing excimer angioplasty in a blood versus a saline medium is in progress, based on the hypothesis that diminished absorption of 308-nm energy by saline will reduce the development of bubbles and other acoustic phenomenon. It is possible, however, that energy absorption by impurities within the liquid and the high power density of the laser pulse may induce both plasma formation and its secondary effects independent of the type of fluid. An alternate solution could be configuring the excimer catheter such that each fiber or small groups of fibers transmit energy in sequence over a very brief period of time rather than in unison.'s This "smooth excimer laser angioplasty" may well reduce mechanical effects, since the bubbles and transients generated will be much smaller. Finally, recent and so far unreported clinical experience suggested that advancing the laser catheter more rapidly than previously recommended (3- 
